INTRODUCTION
Drug-resistant TB (DR-TB) threatens global TB control and remains a major public health concern which results from the spontaneous emergence of resistant strains to antituberculous medications. 1 More toxic, expensive, less effective, associated with a greater incidence of adverse reactions. The second line drugs are more toxic administered for longer treatment duration than first-line drugs.
1,2 Rifampicinresistant TB(RR-TB), a form of mono-resistance to only Rifampicin while multi-drug resistant TB (MDR-TB) is resistance to at least isoniazid and rifampicin. 3 In 2016, the World Health Organization (WHO) reported 10.4 million new TB cases worldwide, 3.9% were estimated to have had rifampicin-or multidrug-resistant tuberculosis (MDR/RR-TB). 3 Nigeria is one of the high TB burden countries and the national DR-TB survey reported the prevalence of MDR-TB in Nigeria as 2.9% of new TB cases and 14.3% of retreatment cases. 4 There has been an increasing trend in MDR-TB in both new and retreatment cases in country. 5 The risks for DR-TB include exposure to patients with DR-TB, non-adherence of patients with drug-sensitive TB (DS-TB) to medications, relapse of TB, living in a region where DR-TB is endemic and HIV infection. 4, 5 The reemergence of TB has been attributed to the HIV epidemics, which also fuels an increase in the prevalence of DR-TB. 5 The reported success rate by the WHO in 2016 in the treatment of MDR-TB was 52%, hence concerted effort is required to improve on the treatment success rate if we will achieve the global goal of eliminating TB by the year 2030.
extensively drug-resistant TB (XDR-TB). It is, therefore, imperative to review the treatment outcomes of DR-TB in our region in order to audit our practice.
There has been no previous study on DR-TB in this region, althougha few documentations are available in other parts of the country. 6 The study period aimed to determine the treatment outcome and identifiable predisposing factors to DR-TB managed in the state. The zonal DR-TB reference laboratory provided data on the drug resistance profile of isolates obtained through culture and drug susceptibility testing for all cases reported during study period. The laboratory provided drug-resistant testing to first and second-line anti-TB drugs using BACTEC MGIT 960 and proportion method on solid medium respectively.
METHODS

This is
They were commenced on treatment and monitored for adverse reaction to the medication based on the national guideline. 4 Conventional MDR/RR-TB regimens were used to treat all patients in this study for a period 20 months, before adopting recently the shorter treatment course. All the 18 patients received the following drugs; kanamycin injection, prothionamide, cycloserine, levofloxacin, pyrazinamide and pyridoxine.
Treatment outcome was defined in accordance with WHO guidelines for multi-drug-resistant tuberculosis patients as shown below.
Treatment outcome definitions for multidrugresistant tuberculosis patients
Cured
Treatment completed with at least three negative cultures taken after the intensive phase in the absence of treatment failure.
Treatment completed
Treatment completed without evidence of failure but no record of at least three consecutive negative cultures taken at least three negative cultures after the intensive phase.
Treatment failed
Treatment terminated or need for permanent regimen change of at least two anti-TB drugs.
Died
A patient who dies for any reason during the course of treatment.
Lost to follow-up
A patient whose treatment was interrupted for 2 consecutive months or more.
Not evaluated
A patient for whom no treatment outcome is assigned.
Treatment success
The sum of cured and treatment completed.
Culled from World health organization guidelines 4 
RESULTS
Eighteen patients were culture-confirmed cases of drug resistant tuberculosis during the study period, 11 males and 7 females (male to female ratio 1.6 to 1).The median age was 30.5 years(age range from 18 to 65 years). Majority of the cases were unemployed and none of the three employed individuals were health care workers.
All the patients were born in Nigeria, and16 were previously treated for TB but they were non-adherent to medication during the period of treatment. There were two co-infected cases of DR-TB and HIV who were also on antiretroviral medications. Of the 18 cases, two had close contact with individuals on treatment for MDR-TB patients, who were either their spouse or sibling respectively. Positive culture results and drug susceptibility testing were reported in all patients. Seventeen patients were diagnosed as MDR-TB while only one case was diagnosed with rifampicin-resistant TB (mono-resistance). The average length of treatment for those who completed therapy was 20 months. However, two patients refused treatment despite persuasion and counseling, one was lost to follow-up after the initial commencement of therapy while four patients died in the course of treatment. Treatment success was recorded in 11 patients.
DISCUSSION
The study is a case series to highlight the treatment outcome of DR-TB managed in a region with relatively lower prevalence of TB in Nigeria but surrounded by states with higher disease burden.
The majority of the subjects were males which was similar to what was reported in other regions in the country.
5,
⁸ This could be due to the higher likelihood for habits like consumption of alcohol as well as smoking habits. On the contrary, another report found no significant association between rifampicin resistance and gender. 8 A major risk factor is the country of birth especially high burden countries, this is important as all patients were born in and have lived in Nigeria, one of the high TB burden countries. 9, 10 Similarly, previous diagnosis and treatment of tuberculosis have a strong association with the development of resistant strain either due to poor adherence to treatment regimens, inadequate dosing or emergence of mutant strains. [4] [5] [6] Furthermore, more than half of previously treated TB patients in Nigeria were resistant to at least one first-line anti-TB drug, and overall 32% had MDR-TB. 6 Due to the strong association between HIV and tuberculosis, screening of all TB patients for HIV and vice versa is routine in our clinical practice. In this report, 2 patients had HIV/ DR-TB co-infection which could be due to the low prevalence (0.2%) of HIV in the state as it is one of the lowest in the country.
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This is similar to the reports from other studies in Nigeria in which HIV infection is not significantly associated with the development of DR-TB. 5, 12, 13 There was no reported case of extrapulmonary DR-TB among the study group which could be due to the challenge of specimen collection. Likewise, those requiring broncho-alveolar lavage or forced sputum production mainly due to risk of contracting the infection and the nonavailability of the required equipment.
Most of the deaths were recorded in the early phase of treatment which could be due to severe immunosuppression at presentation, degree of resistance to anti-tuberculosis drugs and malnutrition. 16 Patients who refused treatment or were lost to follow up constitute a great hazard to the community especially to the vulnerable underfive children and immune-compromised individuals. Therefore, policy formulation is essential in restricting the movement of such patients as they are continually counseled on the benefits of receiving treatment without infringing on ethical codes.
Our series has some limitations, being a retrospective study with fewer subjects study; caution must therefore be taken in generalizing hence a larger cohort of patients recruited from several treatment centres would be more reflective. It is however, anticipated that this study will give insight into the experience in the management of DR-TB in a region with few reported cases. Ekiti, 2010 Ekiti, -2016 Case 
Table1. Demography of MDR-TB cases in
CONCLUSION
There is a need to strengthen the TB programme by developing more rapid diagnostic and drug susceptibility tests for DR-TB as well as the discovery of more effective, less toxic drugs for shorter duration to prevent the emergence of extensive drug resistant TB (XDR-TB). Furthermore, integrating the community and scaling up public awareness will enhance early identification of suspected cases in the community with the provision of the necessary support for the commencement and completion of treatment.
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